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ABSTRACT 


A multiple regression model demonstrating the impact эо? 


personnei characteristics on unit effectiveness was 
dGeveicped. Personnel and aircraft data was compiied on 
nine U.S. Marine Corps F-4 fighter aircraft squadrons for 
the anaiysis. Conciusions identified severai personnei 
characteristics that have an impact on a squadron's mission 
capabie rate. It was recommended that further analysis бе 
Gone acquiring and analyzing  severai other gersonnel 
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eristics and their impact on this model. 
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І. INTRODUCTIO 


A. PURPOSE 

The purpose of this thesis is to examine the reiation- 
ship between the performance of an aviation squadron апа 
the characteristics of its personnel. The emphasis is on 
identifying the characteristics which have the greatest anc 
most significant impact on the effectiveness of a U.S. 


Marine Corps fighter squadron. If a modei can be developed 


к 


that accounts for these variabies, then Forecasting 


probable productivity/readiness (in terms of tne dependent 
variable) can be accomplished, and better predictions can 


De made regarding the impact of manpower policy dec 


= š w 
Si Cort 


Ез, 


оп squadron performance. 

in a commercial enterprise, profit and loss are used то 
measure the success and failure of the firm. It is aiso 
used to determine the feasibility and advisability of 


rsonnei decisions. The hiring of additionai personnel 


T 
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often must be justified Бу an increase in market share оғ 
as a result of expansion requirements. Precise  formuiaz 
паме been developed that show how much additionai revenue 
must be generated to warrant the additional manpower costs 
under consideration. 

in the military there is no profit and loss index or 


other measure that can be utilized to justifu and procure 


additional resources. There is not a simple common 
measurement that can be used as a yardstick of the 
productivity/readiness of a military unit. How then, 


particuiariy іп а time of relative peace, can the military 


justify its resources, particularly іп the area of 
manpower ? AS manpower costs continue to scar, so will 
congressional requirements for tangible evidences and 


concrete support Gf military requests and expenditures. 
The military has long been able to identify fow much 


it costs to acquire an E46 with specific military training 
and qualifications. What it has not been able to show is 
the contribution that this individual makes to the unit's 
readiness/productivity. Until models can be deveioped that 
Willi explicitiy dissect and demonstrate this contribution, 


ail of the military billet cast models will 6 7 


incomplete and distorted. 


ЕЈ ОВЈЕЕТТІУЕ 


The objective of this thesis 15 to explora personnel 


characteristics and what impact they have on unit 
readiness/productivity. This study is a macro approach ta 
the probiem. it 1s intended to explore the feasibility от 
such models and serve as a general guide in the Further 


deveiopment of models that are used to expiore billet со 


ef 


Ul 


models. 
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С. SCOPE, LIMITATIONS AND ASSUMPTIONS 

This study focused on U.S. Marine Corps F-4 fighter 
squadrons during the period 1 April 1980 to 31 March 1985. 
Since the emphasis of this thesis is оп personnel 
Characteristics, variables such ас squadron leadership, 
location, facilities and weather were dismissed in order to 
maintain ee central focus. Because the readiness 
measures utilized focused on the materiai condition of the 
aircraft, the research data focused on tre squadron 
maintenance department, ignoring the maintenance augmentees 
and all other squadron personnel not directiy associated 
with the maintenance of the squadron aircraft. 

This thesis was not severely limited or constrained by 
availiable data, Pparticuiarly on the squadron aircraft. 
Data is readily available that gives a complete breakcawn 
of every work center, accounting for every minute of every 
day for every person and every aircraft in the squadron. 
Detailed records of the amount of maintenance time spent on 
each and every sustem and subsystem arse kept and analyzed. 
Future studies will find these data invaluable in 
d 


deveioping future modeis. The personnei data uere limit 
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Sy what was recorded in the Master Files a er 
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U.S. Marine Corps. This limitation preciuded expanding the 
model by including Several other  indeoendent  variabies. 


These are discussed in Chapter VII. 


The starting date for the data was selected based on 
the incorporation of several new methods of data reporting 
that became effective іп 1979. A new reporting system was 
developed and implemented allowing for more accurate апа 
precise records to be kept.Since the data did not become 
reiatively error-free until early 1990, the starting point 


* 


Tor this study was April, i?8@. 


The number of squadrons for this analuzis was reduced 
toG the nine F-4 squadrons that maintained and utilized the 


F—4j4/5 aircraft throughout the entire interval о 


i 
1-2 
zj 
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studied. Tt was assumed for this thesis that each of the 


2) 


ine squadrons analyzed had the same rezponzibpiiitics ang 
training considerations. It was also assumed that each 
unit was Staffed at a fair share of тһе availabie manpower 
pool. 
D. SUMMARY GF FINDINGS 

A regression model was developed that supported the 


ч 


importance of several personnel characteristics ta the 


effectiveness of a мат і песа 7 on Ui The number ra) 
personnel, divided inte Бі ta £5 and ES to ЕЎ proved то бе 


statisticaily significant апа һауе а posicive impact an 


mission capabla rates (MC). Non-maintenance scnceis Has а 
positive impact on МС while maintenance schools had а 


negative impact оп 1+. 
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The computed elasticities af tne means were revealing 
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as well. А ten percent increaze іп Еі ft 5  perzonnei 
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yielded a 3.2 percent increase in MC compared toa 1.7 
percent increase for the same ten percent increase in E^ to 
E9 personnel. Since the average number of personnel that 
are ES or below is more than four times greater than the 
average number of Eó to E? personnel, the effect of опе 
additional Еб to E9 on iC is more than twice the effect о? 


» 


one additional E1 to ES. 
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Ii. BACKGROUND 


In order to properly understand the logic and reasoning 
of the analysis and the conclusions drawn from the model, 
an elementary understanding of U.S. Marine fighter aviatian 
is required. Whiie very general in nature. this 
information is vital to the proper understanding of tne 
regression modei that was developed. 

A Marine F-4 squadron is comprised of approximateiy tuo 


hundred thirty-five eniisted Marines, thirty-five officers 
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and twelve Tlghter aircraft. іпеўе are currentiy  tueive 
active duty fighter squadrons in the U.S. Marine Corps. 


Three oF these squadrons are now equipped with the пеш 


F/A-16 Hornet aircraft. The other nine squadrons area 
scheduled to replace their aging F-4 Phantoms with tis 
٣/۵-190 Hornet by the and of this decade. 

Squadron personnel are assigned by Headquarters, UIS 
Marine Corps, based on a "fair share" af availabies 
manpower. They are not manned at full Table GF 


Organization (T/O) strength, but rather average 35-907 of 


the T/O in total numbers. Since the average tour length is 


three years, each squadron finds itself in a constant state 
Gf turnover іп both enlisted and officer рет =оппеі. 


Appendix A depicts the Maintenance Department section of 


the U.S. Marine Corps fighter squadron, according to the 
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Table of Organization. The augmentees listed are those 
individuals that are assigned to the squadron but work at 
the Intermediate Maintenance Activity (IMA) where actual 
component repair is done. Theses individuais are 
responsible for the repair о? components for all the 
fighter squadrons aboard the base/ship. Therefore, they 
were removed from the data base for this analysis. 

During peacetime, a squadron focuses on Two primary ab” 


ectives; training the aircrew to be fully combat ready, 
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and training tne maintenance personnel t 
the aircraft full mission capable (FMC). These objectives 
encompass tne reasons Tor the constant exercises, 


deployments, and inspections that а Squadron is either 
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preparing for, undergoing, or recovering from. Traini 
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a daily, on-going process in aviation, one that is Tak 
veri sericusiy both in the air and on the ground. 
Aircrew (comprised of a pilot and a radar intercept of- 


ИТ ег (RID)? are trained in accordance with a ve 
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"tj exacting 
and rigsrous syllabus. The manual for this is cal 
Training and Readiness Manual (T & Rì. 


nis manual sets up 


guidelines for each sortie an aircrew must complete. Sach 
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compieted sortie is worth a percentage valu: 
credited to the individual's combat rating percentage 


{CRP}. Since Ea 


ni 


ch of these training and proficiencu 


lights expires after a specified period of time í normally 


rf 
Sale 


с ПИЕ гле а 


ігее to twelve manths: it sometimes become 
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particular month not to lose CRP. This system does provide 
a good means of evaluating aircrew as well as ріаппіпа 
xercises that will test potential areas of weakness. 


Maintenance ersonnel are also in a constant stace Cc 
p 


training, although not as rigidiy defined. Beyond the 
initial schooling that each perspective mechanic ang 
technician receives after boct camp, there is a steady 
stream of "on-the—-;ob" training as well as an occasional 
intermediate level school. Much of the training in the 
Squadron deals with diagnoses and troubleshooting. 


Additionaliy, as an individual becomes more senior, he 


begins to take on more responsibility. He may find himzeif 


ава crew leader, work center supervisor, flight line 
troubleshcoter, or Quality Assurance Representative. 


As shown in Appendix P, each division is comprised of 


pad 
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from опе to tive individual work center 
division is illustrated in Appendix C. Each work canter 
mas a work center supervisor inormally an Eó or above? whe 
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is responsible for his work center. re work center, or 
спор аз it is normaily cailed, іс task oraanized around the 


tempo oF onerations. Normally ne work center is divided 
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into three, e1ght hour crews. бац crew (486 
has the narmal resnonsibility о? launching and recovering 
aircraft, az weil as making quick repairs in support of the 


daily flight schedule. Night crew (1500—2400 hours) does 


the majority әт rhe maintenance and extensive 


troubleshooting on the aircraft. Mid craw (2400-2300 
hours) completes anu unfinished maintenance and prepares 
the aircraft for morning iaunches. 

The hub of the maintenance department is maintenance 
control. Aircraft are assigned for flight by maintenance 
controi, and upon return, the aircraft are assigned to work 
centers by maintenance control. A very precise and 
well-defined paperwork flow is outlined in the four volume 
OPNAVINST 479@. 2. Each aircraft is accounted for every 
hour of the day and is either mission capable (MC) or not 
mission capable (NMC), as defined іп Appendix D. Ali 
maintenance performed is documented very carefully ana 
thoroughiu. A very Simplified version от the 


decision-making process of a maintenance  controiier i 


0 


provided in Appendix E. 
it is the Maintenance Data Sustem (MDS) that keeps a 


record of each aircraft and its status. AS maintenance 15 


being performed on an aircraft, its status таш chance 
Several times. A&A brief example of this is provided in 
Appendix F. At the end of each month, Statistics are 


compiled on the squadron as a whole showing the 5 
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mission Capable Rate, Full Mission Capable, = well as 


n 


fiight hours, aborts, and a nost of other staristicai 
reports. Aircraft data is anaiuzed in depth and reports 


are avaiiabie and distributed throughout the command 


EA 
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Many squadron comparisons are based on mission capable 
(MC) or full mission capable (FMC) rates. These are atten 
used by the Aircraft Group Commander, as weil as higher 
authority, to measure his squadrons’ performance and 
Capabilities. Therefore, there аге high incentives to do 
everything possible to keep the aircraft performance rates 
as high as possible. The quest for the highest rates 


possible often has tre greatest impact on the 


+ 


decision-making processes of the maintenance department. 
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lll. LITERATURE REVIEW 


Any attempt to examine the effect of various inputs on 


the level of output requires a working knowledge of 
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production functions. Considerable time and effor! 
xpended by Brown and Schwartz in their studies of aviation 
resources and readiness. Their work included the foilowing 


tour properties of a production function: 


Cj An increase іп the level of anu input  shouid 
produce an increase in the level of output. 

а Subsequent increases in the level of any one 
input, hoiding ail other inputs constant, zhould 
producea smaller and smaller absolute increases in the 
ievei of output. 


(3) The marginal increase in output resulting from an 
псгеаѕе іп any one input wili be greater if other 
nputs are aiso measured. 

(4) Many different combinations of inputs can Бе used 
to produce the same level of output. CRef.i: p.7] 


Іп 19/77 Horowitz and Sherman [ Ref. 21 conducted a studi 
оп crew characteristics and conditions af Yar1icus 
subsustems aboard shin. ine studu determined that the 
average paygrace of the crew and tha complexity of the 
equipment were consistently impacting оп the condition cft 
rhe equipment. 

Marcus (Ref. s] took the production function and uti- 
ірге it іп his wort to determine a ieast-caost mix of 


nersonnel, maintaining constant output measures. The 
anaiusis was Based on Navy A-7/7 aircraft squadrons using а 


production function to obtain the demand requirements. 
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Because this approach also gave estimates of n 
elasticities, potential tradeoffs in input variabies were 
readily identifiable. 

The model had two versions to it, the first using the 
number of flights and the zecond using quarteriu mission 
capable (MC) rate as the Gcutput measure or dependent 


Ti 


he input or independent variabies of Ні 
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variable. 
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primary model included number of aircraft, number вї 


personnel in grades  E1-ES3, number of personnel in grad 
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E4-E5, and number of personnel in grades £/7-£9. There were 
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several other  modeis examined using breakdowns о? =< 


levels experience levels educa iona. roups ЕЕ! теп s s m 
9 9 5 


groups individđduaily as independent variables. 
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in general, the study conciuces that a ieast cast force 
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wouid call for a reduction of eighteen personne 


grades El-ES, a reduction of thirteen personnel in the 
grades of E4—E6, and an increase of seven in the grades of 


SV neces These conclusions were based оп using the parameter 


values obtained from regressing Fiignts сп pay grade: and 


ا 


tnen obtaining elasticities. 
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In several areas this project admitted to finging un- 


predictable and conflicting results that uere unexpiainabie 


and dismizsed oy the author. As г 
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he first parr ei 


thesis, the Marine Corps data was used in the model 
suggested bu Mr. Marcus. The results were completely 


useless with the coefficient of determination being very 


low (R= miS). The only variable found їо ве 


sticaily significant was the number of aircraft. 
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This model did, however, provide a good starting point 
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for the development of the modei proposed by this thes 


It must be emphasized however, that since mission capable 
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and flights make up onlu a portion of 


readiness/productivity of a squadron, they shouid not D 
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utilized for the purpose of determining least cost, or 
personnel tradeoffs. Research in this area must include 
much more detailed data on һе impact of an individual oan 
the unit. 


Mission capable rates and number of flights do indicate 


a portion of a unit's productivitu or effectiveness but sc 
Go many other  variabies such as training accomplished, 
number of reported discrepancies, number of aborts, ana 
inflight Failures. What percentage pur 
readiness/productivity is captured оч each of These 
Yariables 15 unknown. Therefore, until a dependent 
Yariable is found that can be proved ta fully capture unit 


productivity/readiness, models are incapable cf providing 


definitive answers concerning  ieast cost structures апа 
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IV. DATA 


A. PERSONNEL 

The data base that was used for the personnel  com- 
putations was obtained from the master files аі 
Headquarters, U.S. Marine Corps. Data was requested on ali 
personnel assigned to Marine fighter squadrons as of the 
Заін оў March, June, September and December starting with 
June 20, 1980 апа terminating with 3@ March i985. Data was 
provided on each of the twelve tactical F-4 squadrons аз 
well as the one training squadron. Тһе data fields are 
listed in Appendix G. 

Billet MOS (PRMOS) proved to be of far less value than 
primary MOS. Initiaily, it was thought that Biiiet MOS may 
identify individuals that may be working in work centers 
other than those identified by their Primary MOS (PMOS). 
Upon examination of the data however, it was found t 
seldom was there a difference, and often BMOS was left 
Slank. Therefore, PMOS was used exclusively in determining 


an individual's work center. 
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Time iin grade and time іп service шеге selected a 
Further discriminators for experience and expertise and a 
method af further sorting grades. Because ot the problems 


encountered in the mode i and the lack e statistieam 


гата 
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Significance computed when incorporated into the model, 
they were not used. 

Time in unit uas requested as an indicator of group 
cohesion and uniformitu. It was believed that a unit with 
a higher average time in unit may achieve higher levels of 
readiness because of their familiaritu with one another and 
consistent, established routines. Although not iisted in a 
Separate fieid on the Master Files at Headquarters Marine 
corps, it was initially believed that this information 
could be obtained by analyzing Monitor Command Cade (McC) 
and Reporting Unit Code (RUC) assignments. The resultant 
field had manu entries in excess of izü months (ten  uears? 
and a mean in «cess of 48 months (four years). Since а 
normai squadron tour is thirty-six months, this information 
had to be disregarded as unreliable. 

Time to End of Authorized Service (EAS) was selected as 
a measure of the "Short-timer"” and his assumed lower 
productivity as he nears his end of service. It waS aiso 
chosen to reflect increased lost work days for release 
physicais, dental exams, and numerous other administrative 
tasks that decrease a worker’s availability when he decides 
to leave the service. 

The education codes (education level, education major 
and years of education) were chosen tG measure any impact 
education may have on levels of readiness. They were later 
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transpired between educational experience and records being 


undated to refiect this acquired education. 

Service entrance scores (Armed Services Vocational 
Aptitude Battery) were selected to give a base or entry 
level of individuals. This immediately presented several 
probiems. In the 197@’s the ASVAP exams replaced the Armed 
Forces Qualification Tests. Recause the personnel involved 
ranged from six months to twenty-three years of service 
ASVAPR scores were not availabie on all personnel. Many had 
enlisted using the AFT as the entrance exams. Some had 
enlisted during the ASVAR misnorming problems that occurred 
in the mid-i?/7@*s and these scores nad never been corrected 
from the Marine Corps Master Files. All of these scores 
therefore were eliminated from the models. 

School codes were entered to show the many military 
schoois each individual had attended during his career. 
All the codes were compiled and divided into tuc 
categories: maintenance and formai schooling. Maintenance 
schools were derined as those that would enhance ап 


individual's ability їо perform maintenance оп an F-4 


aircraft. іні» division uas based on the course 
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description. The schoois are listed in Appendix H. 
other schools listed were labeled as formal schools ane 


inciuded NCO Leadership School, Embarkation School, Staff 


NCO Academy and Moter Vehicie Operator School. 


B. AIRCRAFT 

The aircraft data file uas received from Navy  Mainte- 
nance Support Office Department, the depository of ail Navu 
and Marine Corps aircraft statisticai data. Data was 
collected for all Marine F-4 squadrons from April 1980 
through March 1985. Since this data was given in monthly 
totais, it was totaled and averaged over the relevant 
quarter ta allow it to be merged with the personnel file. 

During this period, the F-4 aircraft appeared in Marine 
squadrons in three models: F-43, F-4N, and F-45. The Ғ-аМ 
was dropped from the data base because сё its dissimilarity 


between it and the other two models and also because pof its 


complete phase out by 1783. This reduced tne number о? 
squadrons analyzed to ten. The F-4J3 and F-45 had enough 
Similarity that they were treated as the same aircraft for 


this study. ММРАТ-101, the training squadron, was dropped 
from the analysis because of the differences in its size 
апа mission. Therefore, the final aircraft data dase 
rapresented nine squadrons. 


There is a wealth of summary data available in this 
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report. A listing of each of the major status codes is 
computed and recorded in this report along with further 
subdivisions of these codes. Much of the data available 
uas considered tor inclusion as an independent or dependent 


variable. MOST оў these measures nad tg Бе аўБсаў пес 


Decause oF their measurement of a very restrictive portion 


of squadron  readiness/productivity. Other data uas 
disregarded because of the concern over potential 
manipulation of the data and the misleading analysis that 
couid resuit. 

The number of aircraft during the month was computed by 
taking the number of hours aircraft are reported as 
equipment in service (EIS) for the month, divided by the 
number of hours in the month. This uas then averaged for 
the quarter. Tne measurements of mission capable (MC) апа 


net mission capable suppiy ММС) аке discussed іп Chapter 


V. 


V. MEASURING PRODUCTIVITY/READINESS 


Readiness is an illusive quaiity which is often mea- 
sured differently because of the vast differences in 
xperience leveis and backgrounds of those trying ta 
measure it. To compound the problem we must introduce the 
possibility of "gaming" the measurement. Gaming 1s the 


ability to manipulate the measurement so it will produce а 


CL 


more complimentary Figure. Many of the readiness 
measurements are fairly simple to game. 


Flight hours are probably tne most frequentiy used mea- 


0 


к-4 
ІЛ 


surement for comparison among like squadrons. It is a 
probably the easiest to game. in a fighter squadron, 
Simpiu put three external fuei tanks on each plane and have 
them Fly at maximum endurance airspeed anû each sortie wiil 
generate about 2.5 hours of flight time. Tne average 
Flight time of a fighter is İi. fours. Therefore one 
squadron can fiy half as often during the month vet 
generate far more hours. Additionaiiu, since the fighter 
aircraft is not best utilized for most of its missions at 
maximum endurance airspeed, the aircrew are developing bag 


habits which could prove fatal in a time af open 


Sorties or flights is another measurement often uti- 


iized. То game this measurement we simpiy do the reverse 


аа аа, 
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Of gaming flight hours. We remove all external fuel tanks 
and we fly at high airspeed. This decreases the fiight 
time dramaticaliy to where the average flight becomes @.9 
hour. This aliows the squadron to fly each aircraft more 
frequently each day. Additionally, if its facility has 
refueling pits (allowing the aircraft to refuel without 
shutting down the engines) the squadron will be abie to fly 
each aircraft up to 6 time a day with a minimum amount of 


maintenance between flights. 
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Fuii Mission Capable (FMC? is defined as hours in whi 
an aircraft has all of its associated sustems fuilu 


Operational and capable oaf performing ail assigned 


missions. Missian Capable (MC) time is defined as hours in 
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which an aircraft із сарабіе of performing at івазі one 


7% 


its assigned missions. Both af these measurements a 
caiculated as percentages of the total hours avaliable in a 
month and aggregated for the entire squadron of aircraft. 
in theory, this should give a good indication of the 


mechanical shape of the aircraft. 
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in practice this is one of the easiest statist 
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game. Ali tne figures are computed from squadron documents 


and are extremely difficult Яс check for authenticity. 


There are a variety of schemes availadie to ailow a 
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uagron to select what they want their FMC and, ta 
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sser degree, MC figures to be. Since the data have an 


invisibile trail апа limited aucit capability, these 


measurements are becoming increasingly meaningless. They 
are, however, still widely used at upper levels for 
comparison purposes. 

Repeat discrepancies are problems that reoccur on the 
next flight subsequent to maintenance repair. They serve 
as an indicator of true knowledge of the aircraft systems 


and thoroughness of the maintenance effort. Unfortunatei 
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5 
these figures too, are tied to squadron generated 
maintenance documentation thereby allowing the squadron to 
control the number of repeat discrepancies that actually 
appear statistically. 

A-799 is a code that is used buy the Intermediate  Main- 
tenance Department (AIMD). The mission of the AIMD is to 
repair the components that the squadron has removed and 

| 
replaced with operational components. if a squadron turns 
in a component that is later found ta be operational and 


without defect it is labeled as A-799 or no defect Found. 


This would seem ta indicate that the squadron is guessing 
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At what is wrong with the aircraft or using improper 


troubieshooting procedures. Since this document із 


generatec outside the  squadron, it would seem to give а 


Fairiu accurate picture of this area of maintenance. 
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Gaming this is a little more difficult but not  impos- 
sible. If a squadron member can cultivate the  rriendship 
Of an AiMD technician he can often cosrce the technician 


into bench checking the component during fis lunch Hour or 
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after hours. Since the component has not actually been 
turned over to the AIMD, no paperwork іс generated and so 
there is no A-799 count. 


Safety records in general, and accident-free hours іп 


specific, wouid seem to evaluate a very important part af 
Squadron readiness. They too, however, are fairly easy ТО 
manipuiate. On ail but the most serious accidents and 


mishaps, investigations are done using personnel from 
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within the squadron. it therefore becomes very 


to be completely objective and detached in making an 


evaiuation. Accidents therefore become mishaps which 
become incidents which become non reportable and the result 
is a squadron with thousands of accident free fFiight hours. 


Exercises such as missile shoots used to Бе considered 
an exceptional measurement of aircrew Skills as well as 


maintenance performance. Tt was very easy ta grace. ine 


ен 


е either fired or it didn’t. The missile either ТШ 
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the target or it didn't. What couid be easier to score. 
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f they launched Hires 


he squadrons got wise. 
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aircraft instead ой two they had а better chance of 
aunching і miszsil chai D егі ісі launched TUO 
launching one 1551іе than 1 thali oniy launched 

aircraft. inen they found the critical point in firing the 


m 


missiie. Theu discovered that if they in fact fired Th 
missile berore they told the ground controller to turn the 


Grone, trey had an almost 190897 chance cf destroying the 


drone and nobody could prove they had launched the missile 
cut of sequence. 

Aircrew had a very rigid syllabus that they must  cori- 
piete. Each compieted mission in the syllabus has a 
certain weight factor or percentage tied to it. The goal 
is to reach 10087 which is full combat ERES Completed 
missions expire after a certain number of months depending 
on the difficulty. Therefore, aircrew must flu a certain 
amount of syllabus hops just to maintain their currency in 


certain mission specific areas. Fach month а Squadron 


reports the increase/decrease on each of its aircrew. 
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Since these documents are generated bij the squadron, 
they too, are subject to gaming. Since there аға no 
evaluators on most fiights, it іс up te the individual ta 
Getermine if ре successfully  compiseted tie assicneaG 


syliabus flight. if there is a push ta snow a big increase 


it is not uncommon for a person to take credit for two ar 
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three sygiisbus missions on a single fiight. Fiights that 


require an evaluation are done from personnel within the 
Squadron so successful completion is assumed and exsected. 
Every month each squadron wouid publish a squadron op- 


erations/maintenance pian. In 1t would be a calendar of 


the next month with the number of projected flights for 


each day. This Became a good method ë of evaluating the 
foracasting capability of the squadron as well as the 
ability of the squadron to meet a demand, even if it was 


self-imposed. Many Group Commanders became increasingly 
aware of the percentage of the number of sorties flown to 
the number of sorties forecasted. 

Ae this percentage became more popular for evaluation, 
squadrons found a method to game it. Since the percentage 
was Based on total sorties flown to totai sorties зспесціеа 
it was found that both these numbers could be easiiy 
manipulated. First, the squadrons would underestimate the 


sorties scheduied оп a daily basis. Then, theu would 
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write-in or ada-on sorties as е day progressed. 
meant that they could schedule ten sorties and fly fifteen 
because of add-ons and they would immeciately be five 
sorties ahead of goal for the monte. inis ied to squadrons 
achieving 150—280 percent of their goals for the month. 


The squadron’s abort rate was alsa often used for  com- 


mt 


parison purposes. An aircraft was considered an abort i 
it was assigned to fiy a mission and they subsequentiy 
broke, either before flying or before completing its 
assigned mission. When this happened, a code was entered 
on the maintenance documentation form which iabeled the 
type of abort that occurred. не key here 1s that the 
discrepancy is discovered bu the aircrew. 

It immediateli becomes obvious hou to game this figure. 
if a discrepancu is discovered on the ground before оғ 
after flight by tne aircrew, it is an abort. However, 13 


15 is discovered bu maintenance personnel, it is coded and 


displayed as part of the inspection checks. Therefore if 
maintenance personnel walk around the aircrew on іне 
preflight and postflight inspections anda discrepancy is 
discovered, if the maintenance personnei writes up the 
discrepancy it is not listed as an abort. This technique 
has actually been found to reduce aborts to about fifty 


Percent of what they previously were recorded at. 
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There are many other readiness measures. Unitren, air- 
craft utilization, critical NEC/MOS, personnal staffing, 
disciplinary actions, and manhours expended ara just a fey 
of them. All of these pius those mentioned in greater 
detail above possess the same basic  probiem. They aii 
measure a part of aviation readiness but none give aione 
Gives a good reading of overall squadron readiness. бо the 
problem really becomes how to combine some of these 


measures in such a manner to capture in a mogel a true and 


accurate picture of the squadron’s readiness. 
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VI. ANALYSIS 
A. MODEL 


All of the models discussed in this thesis use 
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Sapabie (HC) as the dependent variable since it w 


best singie indicator of readiness/productivity as weil as 


being least susceptibie to manipuiative measurements. 
The first model explored was опе of the models sug- 


пәстеп bu the Marcus study reviewed in Chapter III, using 
the U.S. Marine Corps data obtained for this study. The 
data used for this model incorporated data for the entire 


squadron, not gust the maintenance department. 
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The results using the Marcus model on this data are 
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shown in Table 1. Е1-ЕЗ represents th total number о? 
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Squadron. ci 7 
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personnel in pay grades Ei to E 
represents the total number of personnel in pay Grade E+ to 
FS in the squadron. EY-E9 represents the total number Gf 


personnel in рац grade E7 to E? in the squadron. The 
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number of aircraft is computed by dividing о 
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of equipment in service (ES) hours by the total 
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available per month per aircraft. 


Interaction terms are introduced iste a s 0 M 


ра 
ul 


p. 


believed that the difference in the dependent variabie fe 
tuo leveis оў опе independent variable depend on tne  ieval 
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ped 
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Qf another independent variable. In this model, vari 
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represents the interactions between EL-EG and са ЕЕ 


TABLE 1 


THE MARCUS MODEL 


Parameter t for Ho: E 
Variabie Estimate Para = Ø Prob-iti 

intercept 34.52 geb i . 2682 
Br EI-ES .۔.ق-‎ 454 NIS „зет 
ша Ба-Еб -ü. 20 -0. 24 2v 35 
Nus ع‎ ف٤9‎ 2.48 aiz . 7484 
(4) Number of A/C 14.61 2.24 @ 84235 
а, (1) Cz 2.11 ner 20 
(5) а 25250 $t 67 ПРИ 
E) (2) (3) 1.40 2.60 233 ک2‎ 
)8( {ji} x (4) = ei =0: 38 . 2041 
2) (z) CA) -0. 20 m PE 9439 
ій) (3) а) roe Ed „тог 

а ЫЎ Adjusted R*=.0/754 
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Variable ó represents the interactions between E1-ESO and 


ELE Variable 7 represents the interactions between 
E4—-ES and 27-27. Variable 8 represents the interactions 
between Е1-ЕЗ and number of aircraft. Variable z 


represents the interactions between E4-E6 and number of 
aircraft. Variable 10 represents the interactions between 
Е7-Е9 and number of aircraft. 

A t-distribution can be used to test the significance 
of each of the independent variables. The standard null 
hypothesis is that each independent variable has no effect 


on predicting the dependent variabie. If, however, the 


1 


computed t-statistic 15 greater than the absoiute vaiue of 
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В: 
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two (which infers that pt is more than two 
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Geviations from zera) the estimated coefficient 
Significant at the 0.05 level. This is the level most 
often used to show the predictive value of an independent 
Variable on a dependent variable. 

Іі becomes immediately evident from the resuits іп 
Table 1 that there is not a good fit between this data and 
the Marcus modei. ihe results of the t-test, for the null 


hypothesis that each individual parameter is equal to zero, 


indicate that each of the independent variables 1S within 
tuo standard deviations Of zero. This accounts for oniy 
опе parameter (number от aircraft, . 0433) being 


statistically significant. The adjusted R=, .@754, (which 


measures the amount of the variation in the sepencent 


Variable that 15 accounted for by the independent 
Variables) was very low which helped confirm the weakness 
in the model when applied to these data. 

It appeared that the Marcus model was run inciuding all 
personnel in the squadron. As discussed in Chapter Z, this 
may be inappropriate for the dependent variable MC. While 
augmentees are assigned to the unit itself, their 
contribution to the  squadron's mission capable rate 15 
primarily retlected through the two supply categories (PMCS 
and NMCS) of the system. Since they do not work solely for 
their squadron, they must be removed from the model. 

This was done with the data and tne model was rerun 
with little difference in the outcome. The adjusted R= 
increased to .1070, but again the only independent variable 
that was statistically significant was aircraft. ihe 
Marcus model did, however, provide a good starting point 
for this thesis. All of the following modeis are based on 
the personnei with the maintenance department, exclusive of 
augmentees and other non-maintenance personnei. 

Since pay grade seemed to have littie effect in the 
Marcus model, personnel were sorted into five divisions 
based on their PMGS and commonality. Division i consisted 
of flight line and ground support personnel. وت ب03‎ A 
consisted of maintenance administration and maintenance 


control personnel. Division 3 consisted of aii airframes 


division personnel. Division 4 consisted of all avionics 
personnel. Division 5 consisted of all ordnance personnel. 

A variable labeled E1-E5 percentage was included to ac- 
count for the uorker/supervisor ratio. This was computed 
as the number of E1—-ES divided by the number of personnel 
in the maintenance department. 

Turmoil that occurs when an individual leaves the ser- 
vice mau be significant. To measure this, EAS percentage 
was computed by taking the number of EI1-ES personnel with 
less than six months to EAS and dividing that bu the number 
Of E1-ES personnel in the squadron. 

Formal education was broken down into maintenance 
schools and non-maintenance schools. Maintenance schools 
were those schoois having a direct bearing on the 
maintenance of the aircraft and аге listed in Appendix H. 
All other schools listed were categorized  non-maintenance 
schools. Each of these totals was divided bu the number of 
personnel in the maintenance department, which provided ап 
average per person figure for these tuo categories. 

The model shown in Table 2 іс the result of a regres- 
sion using the variables described above. The madel 
demonstrated a relativeiu high adjusted R- (.59120)?. but had 
only опе significant independent variable. The t-tests 
show that the independent variables chosen are not ciasely 
reiated to the dependent variable in the model.This model 


also raises questions about division 5 (ordnance) personnel 
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TABLE 2 


PERCENTAGE OF T/O MODEL 


Е Parameter t for HO: 
Variable Estimate Para = Ф БІРНЕ ІС: 
Intercept 67.05 mu ИЧ „2015 
Division 1 Pct. Eu 33 4.38 . 9981] 
vision = Pct. ک9‎ 8.92 265g 
Division 3 Pct. 56.14 0.75 25428 
Division 4 Pct. 10.41 лу 2s 
Division 5 Pct. 2-1805 TS |. CAS 
E ES Pet. E EO. 2:53 78 
TAS Pct. 4.54 2.67 mm 
meant. Sch. ت‎ =s Deus 
Моп-Маіпт Sch. 5.94 д. г4 . 458i 
NMCS ک تج‎ -10.44 . 200i 
R==.5145 Adjusted R-2-.59148 
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and their apparent inverse relationship with mission 
Capable. There is no reason to believe that a decrease іп 
ordnance personnel will lead to an increase іп МС rate. 
The model did indicate that breaking down the personnel 
into five divisions was inappropriate. 

A further analysis of the work flow of the maintenance 
department indicated that much of the work that leads toa 
aircraft becoming mission capable is not the resuit of anu 
one work center оғ division but rather is the result of 
cooperative efforts of all the divisions. Quite often 
there were several divisions working together to repair one 
problem. 

Another concern was focused on the EAS variable. This 
measure was initially constructed as a measurement of first 
term personnel. In including ES's in this computation, the 
variable was picking up some personnel in their second 
enlistments. TO ensure a measurement о? only 
first-termers, this variabie was subsequently redefined то 
include only Еі to E4 personnel. The time to EAS was 
redefined from six months ta four months. This was based 
on the observation that most of the iost work time due to 
administrative and medical matters occurs during the  finai 
four months. 

ÀA Cobb-Douglas production function was proposed as an 


alternative to the linear additive model used above. This 


model allows an examination of a non-linear model, опе іп 


4@ 


which the independent variables have a multiplicative 
impact on MC rather than an additive impact. In this model 
the marginal product of each input will always be positive, 
but diminishing. However, returns to scale тац be 
increasing, constant, or decreasing. The model permits 
interactions among the independent variables. The marginai 
product of each input depends not only on the utilization 
of that input, but also on the levels of the other inputs. 
For example, this model captures the increased flexibility 
a squadron enjoys as it acquires additional aircraft 
(illustrated in Appendix E). 

A Cobb-Douglas production function can be estimated us- 
ing linear regression by applying a log transformation to 
ali of the variables. The result is an equation that 
expresses the log of MC as a linear function of the loas of 
the independent variables. 

The log-linear model is displayed in Table 3. Tha re- 
sults indicate a much stronger relationship between these 
independent variables and the dependent variable, log МС. 


More of the parameter tests are statistically signi 


“4 


lcant 
than on any of the previous models. This indicates a more 
appropriate functionai form and better predictive vaiue for 
the independent variables. The level of significance 
improved for ail variables and the adjusted R= remained 


above 0.55. 
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Parameter UISDOPCPHO: 
Variable Estimate Para = @ Probe idl 
Intercept Gg &. АЗ . QUOI 
6 565 @. 38 4.89 . 2801 
LEG ES E i. 1 1.49 1ع‎ 
Log Ei-E4 EAS а. 85 cmd VI ٦ 
]تج 33701-527۲5 608:۲۳1 کا‎ =. 30 аша بج‎ „таг 
iog Non-Maint. Sch. 2.15 le „B21 
Log NMCS = ОЕ پیک‎ 79 . аа] 
ыса Aircraft 1ے‎ Дас کے ۔‎ m 
к==р Adjusted R2-2.5533 
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One troubling result of this model is the negative ef- 
fect of aircraft. This may be somewhat explained by the 
nearly absolute maximum limit of twelve aircraft per 
squadron. The constraint on this variable may distort its 
relationship with MC. 

A simple linear version of the above model was asti- 
mated, with the results shown in Tabie 4. Several things 


stand out immediately. First is the fact that of the seven 


independent variables, only two fall inside tie tuo 
Standard deviation criterion. Both of these are much 
closer to statistical Significance than achieved on 
previous models. This would indicate a model that has 


independent variables with a cioser relationship to the 
dependent variabie. The adjusted R= climbed to . 58065. The 
results indicated that this 15 a good beginning model for 
this type of analysis. 
B. ANALYSIS 

Because mission capable (MC) appears to be least sus- 
ceptibie to interpretive measurements, as discussed іп 
Chapter V,1t was selected as the dependent variable. It is 
one of the measures of a squadron's productivity/readiness 
that 15 closely monitored throughout Marine Corps aviation. 


Aithough masking many individual squadron strengths апа 


weaknesses, it does reflect the material condition cf the 
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Sauadron's aircraft. ror this study the mean or average 
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TABLE 4 


THE LINEAR AIRCRAFT MODEL 
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Parameter t for HO: clasticitu 
Variable Estimate Para = Ct POD з at the Mean 
intercept 41.83 4.195 . 9908: 
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icu 5 245 5ھ ےت‎ . O6 0. 1 
El—-E# EAS 22.48 2.58 . 21540 0.803 
Haint i Scie 1۔2‎ Dd 20142 — Я 
Non-hMainrt. Sch 14.85 I2 کات 0ے‎ дадае 
МЕНЕ г! ТӘ mg EE . 00901 8.9 
Aircraft 0.62 Шетін . 2825 —:8. 14 
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value of MC was found to be 72.2 percent with a standard 
deviation of 11.326. 

Quantity of personnel contributes significantly to МС. 
However, the contribution of an EJ is not the same as tie 
contribution of an E7. Each 15 а contributor but in very 
different, unique roies. For this reason personnel were 
divided into workers and supervisors. This is not to infer 


that E6é’s and above do not perform any aircraft maintenance 


Iñ 


but rather to acknowledge their responsibilities a 
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supervisors and managers. A worker’s value lies іп hi 
ability to repair aircraft efficiently and effectiveiu. 
The supervisor’s value is more in the coordination oi his 
personnel and any extensive troubleshooting that may be 
required. Both impact MC but each has a separate anc 
distinct role to play. Their value then should be computed 
separately. The mean value of  Ei-ES personnel іп the 
maintenance department was 129.92 with a standard deviaticn 
of 12.89@. The mean or average value of E-E? personnel in 
the maintenance department was 31.24 with a standard 
deviation of 4.13. 

It must be emphasized that this model Focused on іне 
maintenance department. Therefore, personnel assigned tea 
the squadron but not the maintenance department were 
removed from the data. These personnel included those іп 
administration, operations, iogistics and all  augmentees. 


Rerunning the model with all squadron personnel included in 


the data base proved to significantly weaken the model. 
The difference in the coefficient of determination =), 
which measures the proportion of the total variation in the 
dependent variable explained by the model, decreased more 
than five percent for the model including all personnel. 
bu fact, combined with the belief that the contribution 
of these non-maintenance personnel is in areas other than 
MC, substantiates omitting them from a model which uses MC 
as the dependent variable. Since this anaiysis focused on 
MC, personnel not in the squadron maintenance department 
were removed from the personnel data base. 

An individual's productivity is influenced bu manu fac- 
tors. AS a worker approaches the time where he mau бе 
making a vocational change, his measured productivity паз а 
tendency to decrease because of the additional constraints 
on his time. in the case of the military, this decreased 
productivity 15 heightened Du such things as 


administrative, medical and dental requirements prior to 


release. Additionally, in many cases, individuals are 
shuffled to other units due to the individual's 
non-deployable status. Since squadrons аге constantly 
building Lor the future, decisions regarding 


responsibiiities, training, and rewards аге often made 
ignoring those "short-timers" who are or та) be terminating 


SOON. 
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The independent variable EAS captures this situation. 
It measures the percentage of all E-4 and below (first 
termers) that have an end of active service (EAS) of four 
months or less. This variable is a rough representation of 
squadron turmoil due to attrition. Тһе mean value was 
9.75 percent with a standard deviation of 6.43 percent. 


Formal education was divided into maintenance and поп- 


ed 


maintenance schools. AIl military schoois contribute © 
MC for a variety of reasons beyond a direct benefit of 
increased maintenance skiils. Leadership skilie, 
Organizational skills, qualifications in motor transport 
all have an effect оп МС. Since scnool quotas are often 
difficult to obtain, there is often a tight screening 
process within the squadron to determine who wiii attend. 
This factor may allow these variables to indicate a measure 
of quality of personnel as well as military education 
background. The mean or average value of maintenance 
schools was 2.38 per man with a standard deviation of @. 3G, 
while tne mean or average value of non-maintenance =crocils 
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was 9.41 with a standard deviation ot @. 89. іё must ре 
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noted since ali maintenance personnel attend a schao to 
qualify for their PMOS, each person starts with а разе о? 
at least 1 in maintenance schools prior to arriving at his 
first squadron. 


Not Mission Capable Supply (NMCS) was included to res- 


resent tne percentage of time in which a squadron is 
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incapable of returning an aircraft to a mission capable 
status. If a replacement part is unavailable, the squadron 
can either try ta cannibalize the needed part from another 
NMC aircraft (usually a poor choice) or wait for the рагі 
to arrive. The mean or average value was 6.06 with a 
standard deviation of 4.07. This means that these 
Squadron's uere averaging 6.@6 percent of their monthly 
time with non-fiyabie aircraft because of non-availability 
of parts. 

Since MC is measured from the totai EIS for the  squad- 
ron (see Appendix OD}, the number of aircraft becomes 
significant. Fiying an aircraft too many hours per month 
results in an increase in the number oF maintenance hours 
per flight hour. The opposite of this is also true. Not 
fiying the aircraft results in a lack of reliabilitu of the 
aircraft as it becomes more susceptible to dried and 
cracked seais. An aircraft that flies infrequently is alsa 
statistically more prone ta abort а mission. Too еш 
aircraft often results in overflying some of them which 
nearly always results іп an increase in down time апа 


aborts in iater months. Too many aircraft results in a 
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(ckiog otf maintenance. Although squadrons are пеагіц 
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always assigned twelve aircraft, this number is 


constant state oaf Б 


ane 


4 due to aircraft ٠0٥81 "ى۹‎ 


depot-ievel maintenance, and any extensive repair work that 


а 


requires specialists. The mean value for aircraft was 
10.29 with a standard deviation of 1. 73. 

The coefficient of determination (КЗ) for the model 
presented in Table 4 shows that nearly óð% of tne total 
variation in MC is explained by this model. Using a 


statistical significance of 4.95, the model shows aii the 
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independent variables except non-maintenance  schooi 


ыа. 


9923) and aircraft ІР = .0649) to Бе statisticaiiy 
Significant. This means that these ішо variables do not 
have as great a predictive value as the other independent 
variables. They are, however, very close to the 0.05 levei 
chosen for this study. 

The parameter estimates all tend to react as would be 


expected except for the fariables EAS апа maintenance 


schools. The model  shous an expected increase in MC for 


ad 


independent increases in either category of number с 
personnel or an increase in aircraft or  non-maintenance 
schools. It aiso shows the negative impact on MC of an 


increase in NMCS. 
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The EAS Yariable has severai contradictory featu 


3 


that may have resulted іп the iiicgicali conciusion tha 


it 


more "short-timers leads to an increase in MC. Tae F Ti 


measures those that may be leaving active service shortiu. 
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It does not, however, record how many of them асіцзіі 
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mdy 
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re-eniisted or extended. If the number of reenlistme: 


IT 
5.) 


first term personnel was significant in any giyen period, 


49 


this variable would be mixing those that re-enlisted 
(proven performers with probable high motivation) with 
those choosing to leave (poor performers as well as those 
choosing a vocational change). These factors could 
certainiy tend to cause this variabie to become inaccurate 
and misieading. 

The variable that measures maintenance schools likewise 
паз a plausible but hidden explanation. Since all 
maintenance personnel have attended at least one oF these 
schools twhich quaiifies him or her for a PMOS? prior ta 
arriving at the squadron, they are actually starting with a 
Base cf one rather than zero (like non-military  schoois). 
What this negative value may be describing 15 the result of 
too much formal schooling. Wriie it i15 acknowledged that 
the purpose 15 to increase the productivity of the 
individual, the cost is the loss of the individual during 
the training. Thus we see non-maintenance schools having a 
positive impact on MC and ue wouid expect to see a positive 
impact on maintenance schools as well. Houever, because or 
the inflated mean for maintenance schools  (Z.38? the 
resultant negative impact on MC may well be magnifying спе 
loss of productivity. 


The elasticities of the means given in Table å provide 


ne 


ct 


an interesting insight. A ten percent increase in 
number of Ei1 to ES personnel wouid statisticaily provide а 


dS. percent increase in MC. A ten percent increase in the 
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number of Eó to EY personnel would statistically provide а 
1.7 percent increase in MC. It would take nearly a twenty 
percent increase in the number of Eó to E? personnel to 
have the same effect as a ten percent increase in El to ЕЗ 
personnel. A ten percent increase in Еі to E5 personnel is 
approximately thirteen whereas a twenty percent increase in 


ES to EF personnel is six. Deriving what mix would be most 


сі? 


cost effective is beyond the focus of this thesis. 
However, because MC is a component of unit readiness/pro- 
Guctivity the derivation of personnel mix would be accurate 
опіц to the point where MC 15 an accurate measurement of 


unit readiness/productivity. 


C. SUMMARY OF DATA ANALYSIS 


The model presented gives hope to the possibilitu af 
regression models becoming more accurate іп assisting 
manpower policy decisions. This model acts as predicted 


and in the tuo variables that produced results contraru to 
those expected (EAS and maintenance  schoois?), ыр ї= 
believed that further purification of these variables would 
resuit in not only predictable results but also an increase 


in the R= value of the model. 


VII. CONCLUSIONS 


This study is a very elementary, big picture analysis. 
it was designed to show that a mathematical relationship 
could be developed to draw general conclusions about 
personnel characteristics and measures Of readiness oar 
productivitu. Since the dependent variable used is a 
generalization af a single aspect of a squadron, the 
results cannot be used to make specific recommendations 
concerning optimal size or composition of Aa Squadron. 

This model falls short of expectations due to a lack af 
personnel data that may have proved to have been very 
beneficial in expanding the model. It is believed that the 
addition of severai independent variables wouid strengthen 
this model dramatically. 

Each individual should be measured for the amount of 
time, in months, he or she has spent in the squadron. Ап 
average value could then be computed for the squadron. 
inis average would equate to a measure О? unit 
cohesiveness, known to increase productivity. 

A qQuarteriy reeniistment index could be developed which 
would be an indicator of squadron morale. Job satisfaction 
results in increased retention and increased productivity. 
High morale has the same results. Both of these are 


measured, to some degree, by reenlistment figures. 


Just as the number of aircraft affected MC, the number 
of aircrew assigned and average flying time in montis woulda 
prove to be an asset to this model. The more aircrew that 
are available results in more flying because of increased 
competition for the aircraft. It would be predicted that a 
higher average total flying time (experience) of the 
aircrew would result in better discrepancy write-ups by the 
aircrew as well as better inflight diagnosis of any 
aircraft pecuiiarities. These accurate  debriefs  wouid 
result in fewer repeated discrepancies, as weii as less 
required troubleshooting time, increasing Mc. 

Dummy variables could be inserted for special periods 
of extremely high operational commitments. Additionailu, 
controls for holidays, periods of non-flying, and adverse 
weather could likewise be inserted into the model. 


An entire model couid 5e built around the codes се 


ul 


awaiting maintenance, particularly if the model ua 
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Gesigned to examine a specific work center or division. ё 


jy 


that point, comparisons of quantity and quality © 
personnel can be made because the dependent variable 
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(manhours, for example? would reflect only the independent 
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variables from within the unit. Иа бе "It eve 


analysis that impact of workers and supervisors become 


Ul 


зә 


or 


ter defined and the experience levei of personnel can бе 


Brought more to bear on the model. This type af model mau 


if 
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demonstrate the impact of an additional supervisor as well 
as what the proper ratio should be. 

As models become more refined and data becomes more ac- 
curate, productivity and readiness models can be added toa 
what has already been developed in determining the cost of 
an unfilled biilet. At that point the cost of the unfilied 
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cease to be merely the compilation of tre 
getting an individual to a specific biliet with a Specific 
background. Only then can the military demonstrate the fuil 
ramifications nf personnel cutbacks or decreased 


reenlistments. 
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APPENDIX A 
TAPLE OF ORGANIZATION 


(Aircraft Maintenance Department?) 


eT 


Department/Work Center Grade Quan itu Subta 


Maintenance Admin ES i 

ра і 

EA i д 
Maintenance Control Ее 1 

E 1 

ES 3 

E4 1 

E 1 2 
Quality Assurance ЕКИ 1 

ES 5 

Ей 1 E 


m 
~ 
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Airframes Eranch 


[T] 
~d 
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Hydraulics 


m 
Cr 
p.i 


== = 
4 Ж 
Ев 5 
EG Е =u 
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Department/Work Center Grade Quantity 5۲067681 


Metal ES 1 
== 1 
EA 3 
Ен Е 2 


Corrosion Control eS 1 

ES 1 

ES 3 = 
Power Plants EZ 1 


П] 
0 
--- 


ES í Е 
Fizrant Equipment ES i 

E3 1 

EA = 

ES 1 5 
Safety Equipment Eó і 

ES i 

Еа 5 

ES E 7 
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Department /Work Center Grade Quantity Subtotal 


Ordnance ES i 
E 1 
ES i 
ЕЗ i 
EA 6 
E3 8 18 


Avionics Division ЕН Í 1 
Communication/Navigation Е I 

ES = 

25 4 

Е4 = 

i = ie 
Electric r x: 

ES = 

ES 4 

E4 5 

E 5 1 
Radar EY і 

Еб 1 

E 3 

E4 + 

E 5 йа 
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Department/Work Center Grade Guantity subtotal 
Flight Line E 1 

Еб 1 

ЕЗ 5 

ES & 

E: 19 TA 
Ground Support Equipment ES 1 

E 4 і 

ES 1 25 
Total ES z 

Ет 11 

ES Е 

Е 5 2? 

EA д і 

ES S 143 


AUgGmMentees 


mM 
~] 
раё 


Moteriai Control 
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Department/Work Center Grade Guantity 56 


Communication/Navigation ЕЗ = 

E 53 

ЕЗ T 3 
Radar E7 i 

5 1 

E4 3 

S 5 іа 
196635 ЕЗ 1 

Е & 5 

as 5 G 
Power Plants Ee H 
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Еж 3 

ES T 3 
"Hetal in 1 

EA 1 

= 1 25 
Hydraulics co i 

== 1 

ES i 

E 2 3 
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Department/Work Center Srade Quantity Surtotal 


Fiight Equipment ЕЕ 1 

1 ح 

EA i 3 
Safety Equipment ES 1 

ES i = 
sround Support Equipment 5 1 

E4 5 

Ex EZ с 
Ordnance £4 i 

ES = x 
Totai Augmentees E7 2 

ES 2 

ES 19 

EA 22 

ES 29 55 


Тоіаі Maintenance Dept ER а 
ЕУ? Dus 
ES 24 
E 237 
Ее 82 


ES G6 کے‎ 
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APPENDIX BPB 
MAINTENANCE DEPARTMENT ORSANIZATION 


The Maintenance Department comprises tne largest number 
of personnel in a squadron. it is organized in accordance 
with OPNAVINST 4790.2 and is presented іп ап abbreviated 
Form in Figure i. 
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i Airframes i| ı AVIONICS › | LIne |! 1 rdnance i| 
+ Power Pianta tte Ger С + Flignt Line 

+ Metal + Com/Nav + Ground Support 

+ Hydraulics + Radar 

+ Flight Equipment 
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igure i: Department Organization 
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The Aviation Maintenance Officer (АМО), is a Naval Avi- 
ator or Radar Intercept Officer tasked with the responsi- 
bility of the Maintenance Department. In almost every 
case, he has attended an extensive, demanding school which 
has given him the additional MOS designation 6062, Aviation 
Maintenance Officer. In addition to this school, ne has 
normally had assignments as a division officer while 
serving in a squadron as a lieutenant or captain. 

The Assistant Aviation Maintenance Officer (AMQ), is 


с Qu 


rt 


ПП 


normaiiy a Limited Duty officer  (LDO) who has start 
his career as an enlisted man and has subsequently seen 


a 


commissioned. He Ше пос ап aviator and thus Mm 


et 


rr. 
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devote his entire time and energies to the maintenance 
department and its challenges and problems. 


Quality Assurance 15 staffed bu personnel from each of 


the divisions. Their assignment to this division iS Based 
on their experience and maturity. in addition to running 
many Gr the maintenance performance monitoring systems, 
they are required to perform inspections on critical 
components that have been repaired. 

Maintenance Administration personnei are school trained 


and designated (60460). They have the responsibi 
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Maintaining the various logbooks and extensive records tha 


ІП 


are required on each aircraft. Much of their work i 


@lericai in nature. 
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Maintenance Control is the hub of the maintenance  de- 
partment. All maintenance is coordinated by them and ali 
paperwork originates with them. Run by an LDO similar in 


qualifications to the AAMO, he too, is not an aviator and 
can focus full time on the maintenance department. Also in 


this devision is avery senior Master Sergeant (Е-8) шпа 
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nas 18 to 20 years of maintenance experience behin: 
&ádditionai personnel to staff this division came from the 
Yarious work centers within the maintenance department. 


The Airframes Division is comprised of five uork cen- 


ters: power plants, metal shop, hydraulics, Flight 
equipment, and safety equipment. Headed by an aviator Gr 
Radar Intercept Officer, this is the largest division 


within the maintenance department. i15 is the only major 
division that does not have a Limited Duty OTrficer assigned 


to it bu the Tabie of Organization (1/0). 


The avionics division is comprised of three work  cen- 


ters: Blectrical communication/navigation anaG radar. inis 
division has an Avionics LDO in charge and а division chief 


assigned би Т/С. ihis division is tne most technical in 


nature and therefore carries a larger proportion ғаз 
sergeants апа Staff NCOs than any other division. 

ihe line division is comprised of the fiight line and 
ground support equipment. This division usualiu fas a 
senior lieutenant or junior captain as the division officer 


prod 
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and rates c E-/ as the HIVI SIGN chief. се 
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responsible for the launching and recovery of aircraft, 
this division carries a high percentage of junior eniisted 
personnel. 

The ordnance division 1S comprised of ordnance person- 
nel. By [/O it has an LDO as the division officer and ап 


E-8 as the division chief. 
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APPENDIX C 


MAINTENANCE DIVISION ORGANIZATION 


Each division is arranged similariu despite differences in 
composition and responsibilities. Figure zZ presents the normal 
layout of a division and its chain of command. The division тац 
be organized differentiy depending ап the operationai 
requirements. 

mm s 
; Division Chief i| 
i 
au E PD 
i 
; i i 
acus Leader i ERES TT i s Crew Leader i; 
: : ; 
; Day Creu i; | Might 8 ! | Mig Crew i| 
Figure 2: Typical Division Organization 
Each division has an aircreu or an LDO assigned as the Givi- 
sion officer and an E/ or ES as the division chief. Each OF (eae 
шок { centers has a work cantar supervisor assigned із 11 


(normally an Еб ог ЕТ). He is responsible for the working of his 
work center, assignment of details, assignment to work shift, an 
anything else that pertains to his work center. Each GF th 
three crews (the maintenance cycie is normally worked an а 


twenty-four hour dau) is run by a crew leader who is normaliy an 


ES or ES. The crew leader is responsible for the assignment or 


his personnel to tne specific jcbs and pricrities that һауа Desn 
assigned to it by maintenance controli. Не 15 often a worker as 


well aS a manager and does much of the  reauired inspection of 


maintenance performed. ádditionailu, he is mresponsibie for 
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ensuring aii the paperwork 15 properly recorded and annotated an 
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jg Various forms required. 
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APPENDIX D 


AIRCRAFT STATUS CODES 


A squadron is responsibdle and accountable for the sta- 
tus of each о? its aircraft twenty-four hours a gay. 
inerefore, in a thirty day month the Equipment In Service 


а тара стер āaircrafft oo id ى‎ ۹ (24 hourg کے‎ 


ае, 


caus). in a thirtu-one dau month the EIS would be 744. 
У E У 


А Mission Capable (MC). MC is that percentage af EIS 
nouns іп which ап aircraft is mechanicaily ar 
performing at least one af 175 аззідсцпаеада тіззіспз (ток 
example, if the radar was not operational, the 


aircraft соціа still perform one of its bombing 
missions). This status can be subdivided into: 


1A. Fuil 


ү 
к 


ission Сараріе (FMC). ЕМС is that 


~fi 
T1 
4 
ІЛ 
ЕТ 


percentage o ١ہ‎ in which an aircraft is 


mecnanicaliy capable of performing aii af its 
assianed missions (alil systems Tullu 
enerational). 

r Ë Partiai Mission Capable iPMc;}. PMC is tsm 
percentage of EIS hours in which an aircraft iz 


mechanically capable of performing some, but поў 
ali. of its assigned missions. This can ёе 


further divided into: 
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performing anu of its assigned missions 
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Ер, Partial Mission Capable Maintenance 
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(PMC(M22. PMC(M) is that percentage of E 
hours in which an aircraft is РМС anc 
maintenance is either being performed or 
could be performed. 

152. Partial Mission Capable зиррісч 
L IIS СЭЗ У PMC(S) is that percentage of E 
hours іп which an aircraft is РМС апа 


replacement parts had been ordered But nat 


received. 
Mission Capable (NMC). NMC 15 that percentage of 
hours in which an aircraft is incapabie of 
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cor  eoaxampie, 
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lrcraft withaut ane of 1 


instruments, e.g. attitude direction indicator}. This 


category can be subdivided into: 
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за. Not Mission Capable Maintenance (NPICOM?>. 
NMCOM) i2 that percentage of EIS hours іп which 
an aircraft 15 NMC аце to 


плыш опапсе - 


E Not Mission Capable Suppiu МСБ), 
NMC(S? iz that percentage of EIS hours in which: 


an aircraft is NMC due to parts on order. 


= a Simplification af the MDS status system ang 
гаі subcategorias not germane t the materiai 


g: 


presented in this thesis. Pased on the above definitions, 


the following formulas would exist: 


MCTS EMC 57 NMC 


NMC(M) + NMCCS) 


14642 = HC +NMC p 


Pie CM TET ECCS 


APPENDIX E 


MAINTENANCE CONTROL DECISION-MAKING PROCESS 
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his example begins with an aircraft that was FMC 
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it was launched, returns from flight. 
D is it stili FMC? 
А. Yes — Prepare it for another flight (FMC). 
B. іо - Go to Question II. 
1I. Is the aircraft PMC? 
ё. Yes. A/C is now reportable PMC(M). 
in Is the A/C needed for daily commitments? 
а. Yes — Prepare for Flight PMCC(M). 
D. No - Troubleshoot the discrepancy. 
1) Does it need parts? 
a) no — Repair to FMC 


б) Yes — order parts 


(a) Yes Repair aircraft ta FRC status. 


(bi No A/C іс пош РМС(5) 


12) Perform Other maintenance? 
— Yes, Fegin maintenance. 
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Я NO. GG to question fil. 


li. This A/C is not fluabie. it is now NMC. Does 
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А. No — repair to, FMC stasgus. 
B. Yes — order parts. 
1 Are parts available? 
a. Yes — Repair to FHC status. 


b. Мо - а/с іе 8۶٣). 
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other maintenance to be performed? 
а) Yes — Perform maintenance 


b) Мо — Can the part be economicaillu 


removed TY OTT als tir cM 
estimated to remain down for an 


extended period of time? 
(13 Yes — Remove part and return one 


aircraft ta FMC status. 


pou No — A/C remains NMC(E2J 


i15 is a veru simpiif?t3ed view of the de 
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discrepancies that immedciatei 
procedure. Manpower constraints, 2Scueduied maintenance 


Ceaciines and operationai commitments must ре takan inea 


consideration. Іп all cases, an aircraft that nac set 220 
and NMO wouid be carried as NMC. SkilifTul pianning ana 
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ircraft is NMCS allowing for an aircraft to go 


from NMC to BMC status: 
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APPENDIX F 
DISCREPANCY CYCLE 
Perhaps the easiest way to understand how time is cam- 
puted and categorized is to follow a typical discrepancy 


and maintenance cycle. 


DE EVENT ACTION REPORTED 

0٤3 Discrepancy reported Awaiting Maintenance 
maintenance NMCU) 

292и Work started Fiapsed Main— Maintenance 
tenance Time NMCU) 
(EMT? 

1949 Work stopped for Awaiting Maintenance 

parts shortage maintenance ( NMCU) 

(AWM) 

iia ir dered parts Awaiting parts Supoiy 
CAWP? ) 1٦ 

15040 Parts Received Awaiting Maintenance 
Maintenance ММС) 
(AWH) 

1500 Pegan installation Elapsed main- Maintenance 
tenance time (МИС) 
КЕРІ) 
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EVENT ACTION REPORTER 


Work completed Full Mise 


AWAITING MAINTENANCE CODES 


Support Equipment. 
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fangar, Hangar Deck Spaces, raciiities, 


Backlog, excessive workicad. 


OffTshift Hours (Week-ends, holidays etc). 


eft 


Other — ueather, drill, parades, sarc. 
Awaiting AIMD —- return of an engine 


Flight Operations. 


Awaiting other shops or maintenance actions. 


APPENDIX G 


PERSONNEL DATA FIELDS 


Data Element Length 
ASVR-AD = 
ASVB-AI = 
ASYE—AR 
ASVB-AS 2 
АБЧУВЕ-СА P 
ASVPR-CC 7 
BESP-CE = 
АБУВ-СМ i4 
۵51۷ 8-05 = 
ASVE-DAR 2 
ASGVPR-DSP Е 
ASVE-DWK = 
ASVE-EI a 
ASVE-SI > 
ASVP-GS > 
AS5SVE—F C 2 
ACVB-MKR = 
ASVB-NO > 
SSVEB—-PC = 
АБУВ-БІ = 
а ЭР > 


ы 
ІЛ 


ASVB-WK 
Billet MOS 
Education Level 


Education Major 


ethnic 
аг-асі 


Monitor Cammand Code 


Time in Unit 
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APPENDIX H 


MILITARY SCHOOLS 


Description 


Avionics Corrosion Control 


P—-47/7-4BP/or RF-4B Electrical 
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Compact Wire Bundie 

AN-AWG 18А Basic 

F-4/RE—-4 Armament System 

Weapons Support Radar Maintenance 
Cryptographic Equipment TSEC/KG-22 Maintenance 
Explosive Ordnance Disposal Land Refresher 
Expiosive CGrdnance Disposal, Conventional Weapons 
Disposal Indian Head 

Explosive Ordnance Disposai, Basic 

Explosive Ordnance Disposal Refresher, Surface 
Conventionai Ammo And Explicsive Safety 


Non-Destructive Inspection Specialist 


f 


Non-Destructi 
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n Inzpectiin 


рата FPraoce 


ІЛ 
ІЙ 
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а Есціртеп:і Cperator 
Fundamentais Of Digital Logic 
Microminiature Elec Circuit Repair 


hc enance Officer‏ ہے ے7 
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гіста ўча ре Maintenance отіізсеу Ртасе IV 


5 0ہے٣‎ 112 271 


"f 


tend 


renics 


&viation Elec 


med 
рк 
bs 


-d 


Ul 
Cr 


Description 


Work Center Supervisor 


P 


Чазпсәпапсе Сеп ере 


Quality Assurance 

Aviation Fundamentals (All &xxx MOSS) 

Sealed Authentication Sus — Emerg Action Proc 
Weapons Systems 


incraft Engineer And Maintenance 
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actor: Trng And Related System 
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Weapons Employment Familiarization 
Marine Aviation Supply Advanced 


Maintenance Management information Sustems 


Inetwuctor Ciass © Course ج٠‎ ٢ 
Aviaticn Fundamental Cias= r Sciigon 


Management Analusis Course, Naval Aviation 
Oftficer School 

TSEC/K1—iAÀ Crypto Maintenance 

TSEC کا‎ 1-1۵ ل٦1‎ 1840 

٦ہ‎ - ۶۹ب‎ ٣ - 28 Unlimited 

Maintenance Management 

aintenance Management Officer 

WY-2B/KI-ITA Limited Maintenance 
AGministraticn Basic 

RPS Custodian Procedures 


integrated Logistics Support Management 
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Code 
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Description 


Electrician Pasi 

Refrigeration Mechanic 

Electrical Equipment Repair 

Basic Electricity And Electronics - Aviation 
Electricians Mate 

Basic Electricitu And Eiectronics - Aviation 


Navy 
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Basic Electricity And Electronics — Avio 
Repairman 

Metalwoarker 
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F-4 Data Link System IMA (FBZ) 
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